Alcohol paradoxically is known to have a protective and a deleterious effect on the heart. The effect of alcoholism on the growing problem of heart failure (HF) readmissions is not known. This study addressed this issue with a population of adult patients (>20 years old) who were readmitted for HF within 30 days after a hospitalization for HF at a university hospital in West Texas for a period of 5 years. Of the 204 patients with HF who were readmitted, 130 were admitted for HF exacerbations and 74 for unrelated medical conditions. Seventy-two (55%) were men, and the patients' mean age was 67 ± 15 years. Only 32 patients (24%) had a history of alcoholism. The mean age was significantly lower in patients with a history of alcoholism than in those without (62 ± 11 vs. 67 ± 15 years; P = 0.03), and there were more men in the group with a history of alcoholism (78% vs. 52%; P = 0.006). The mean ejection fraction was significantly lower in patients with a history of alcoholism than in those without (35 ± 19% vs. 39 ± 16%, P = 0.04). The length of stay was slightly longer in patients with a history of alcoholism, although the difference was not statistically significant (6 ± 5 vs. 5 ± 4 days; P = 0.52). Although alcohol contributed to only less than one quarter of hospital admissions, these patients were relatively younger and were predominantly males, compared to the sex-matched distribution of patients without a history of alcoholism.
A lcohol negatively aff ects several organ systems, including the cardiovascular system. Heavy alcoholism is known to be associated with alcoholic cardiomyopathy, which can increase the risk of ventricular arrhythmias and sudden cardiac death. However, alcohol is also known to have a cardioprotective eff ect, decreasing the risk for heart failure (HF) and death. Several studies have reported that moderate alcohol consumption is equal to abstinence in improving the ejection fraction (EF) of subjects who drink heavily and have alcoholic cardiomyopathy. Moderate alcohol consumption is also associated with a lower risk of HF in healthy individuals. Th e inverse risk of alcohol consumption was not mediated entirely through reduction of nonfatal myocardial infarction (MI) and was found even when adjusted for risk of MI in the Cardiovascular Health Study (1) . Similarly, alcohol consumption in moderate amounts was associated with a reduction in MI in those with ischemic left ventricular (LV) dysfunction as well (2) . Due to these contradictory reports regarding alcohol on the cardiovascular system, we studied the eff ect of alcohol on HF readmissions.
METHODS
This retrospective study comprised all adult patients (>20 years) readmitted with HF within 30 days of hospital discharge at a university hospital in West Texas. A detailed chart review of patients diagnosed with HF based on ICD-9 coding during the 5-year timeframe from January 1, 2007, to December 31, 2012, was done. Th e amount and type of alcohol consumed during this timeframe was recorded. One standard drink was defi ned as a drink containing 12 g of alcohol. Alcohol consumption in a week was categorized in four groups: nondrinkers (0 drinks), mild drinkers (1-6 drinks for men and 1-4 drinks for women), moderate drinking (7-21 for men, 5-14 for women), and heavy drinkers (>21 for men, >14 for women) based on the amount of alcohol consumed in a week. Data regarding alcoholism, illicit drug use, urine drug screen, LV size, EF, length of hospital stay, readmissions within 30 days, in-hospital complications, brain natriuretic peptide (BNP) values, and disposition status were collected. Patients who were admitted for reasons other than HF exacerbations were excluded from the study.
Pearson chi-square tests, Fischer's exact tests, and independent samples t tests were used to compare the baseline characteristics, echocardiographic parameters, in-hospital complications, and disposition status. Patients who had a history of alcoholism were analyzed as a subgroup, and their characteristics were compared with characteristics of those who were readmitted with HF but without a history of alcoholism. All analyses were performed using SPSS Windows version 16.0. Th e study was approved by the institutional review board of Texas Tech University Health Sciences Center, Lubbock.
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RESULTS
Of the 204 patients with HF who were readmitted within 30 days of hospital discharge during the time period of the study, 130 were admitted for HF exacerbations. Of these 130 patients, 72 (55%) were men. Th e mean age of these patients was 67 ± 15 years. Th e mean time of hospital readmission was 14 days. Sixty-nine (53%) had diabetes, and 83 (64%) were hypertensive. Th irty-three (25%) had a history of implantable defi brillator implantation.
Of the 130 patients readmitted with HF, only 32 patients had a history of alcoholism (24%). Fourteen patients (11%) were drug abusers. Th e most common drug abused was cocaine in 12 patients. Quantitative BNP measurements were 10,290 ± 13,953 pg/mL. Th e mean EF was 38 ± 17%. Diastolic dysfunction was present in 49 p atients (38%). Th e mean length of hospital stay during the readmission was 6 ± 4 days. In-hospital mortality was observed in 6 patients (5%), and fi ve patients were referred to hospice care.
Th e characteristics were compared between patients with a history of alcoholism and those without (Table) . Th e mean age was signifi cantly lower in patients with a history of alcoholism than in those without (62 ± 11 vs. 67 ± 15 years; P = 0.03). Patients with a history of alcoholism were signifi cantly more likely to be males (78% vs. 52%; P = 0.006) compared to a sexmatched population of patients without a history of alcoholism. Further, the mean EF was signifi cantly lower in patients with a history of alcoholism than in those without (35 ± 19% vs. 39 ± 16%; P = 0.049). Two other values diff ered among those with a history of alcoholism, but the diff erence was not statistically signifi cant: the mean BNP (8,214 ± 14,014 vs. 10,448 ± 14,264 pg/mL; P = 0.51) and the length of hospital stay (6 ± 5 vs. 5 ± 4 days; P = 0.52).
DISCUSSION
Alcoholic cardiomyopathy is classically associated with heavy intake of alcohol over prolonged periods of time. People quitting drinking may have improvement in EF in about 3 years. Although alcoholic cardiomyopathy is classically associated with systolic dysfunction, it is increasingly recognized that alcoholism can be associated with diastolic dysfunction as well. Diastolic dysfunction in the presence of a normal systolic function has been reported in one third of alcoholics. In our study, 38% of patients were found to have diastolic dysfunction. Alcoholic cardiomyopathy is more common in men, with women contributing to only 14% of cases. Corroborating this, in our study, patients who were readmitted with HF with a history of alcoholism were predominantly males.
Multiple studies such as the Physician Health Study I, Cardiovascular Health Study, and Framingham Study show that a moderate amount of alcohol consumption is associated with a lower risk of heart failure. Th is was true even among patients with severe LV systolic dysfunction in the SOLVD trial, where a lower risk of mortality was observed in people consuming alcohol in light or moderate amounts compared to nonalcoholics.
One possible mechanism of benefi t is that alcohol consumption in moderate amounts could cause lowering of vascular resistance and thereby cause a reduction in blood pressure. Mild drinking can increase the levels of atrial natriuretic peptides and reduce the eff ects of norepinephrine and vasopressin (3).
Confounding factors might have infl uenced the studies reporting the benefi cial eff ects of alcohol, although some studies tried to compensate for them. One confounding factor is the sick quitter eff ect, when patients quit drinking when they are sick (4) . Th e healthy survivor eff ect is another confounder, where only the healthy drinkers survive to old age. Incorrect self-reporting of alcohol and the variations in temporal trends of alcohol consumption might also have confounded these studies. As reported in several studies, this study might also suff er from the limitations of alcohol self-reporting (5), temporal variations in alcohol intake over time, failure to include noncardiovascular morbidity and mortality related to alcohol, and diff erences in ethnicity and culture. 
